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Schizophrenic disorder is a lifelong and recurrent
mental illness. The care of patients with this disorder
involves multiple efforts to improve symptoms, sta-
bilize remission and reduce relapse. Hospitalization
often indicates that clinical symptoms have reached a
level of severity that cannot be tolerated or safely
managed in an outpatient department [1]. Relapse in
schizophrenia is a relative term reflecting symptomatic
worsening or a behavior considered to be harmful to
the patient and/or to society. Although this descrip-
tion is not perfect, relapse has been defined as psycho-
pathic rehospitalization [1,2].
Some naturalistic follow-up studies have indicated
that up to one-half of all stabilized patients are read-
mitted to hospital within 1 year after discharge [3,4].
Relapse or rehospitalization also denotes poor out-
come and high societal costs [5]. Although present
findings about a higher frequency of rehospitalization
vary from study to study, some potentially important
Received: Feb 14, 2008 Accepted: Aug 8, 2008
Address correspondence and reprint requests to:
Dr Ching-Hua Lin, Kai-Suan Psychiatric Hos-
pital, 130 Kai-Suan 2nd Road, Ling-Ya District,
Kaohsiung 802, Taiwan.
E-mail: chua.lin@msa.hinet.net
FACTORS AFFECTING TIME TO REHOSPITALIZATION
IN HAN CHINESE PATIENTS WITH SCHIZOPHRENIC
DISORDER IN TAIWAN
Chieh-Hsin Lin,1 Cheng-Chung Chen,1,2 Shing-Yaw Wang,2 Shih-Chi Lin,1
Ming-Chao Chen,1 and Ching-Hua Lin1
1Kai-Suan Psychiatric Hospital, and 2Department of Psychiatry, 
Kaohsiung Medical University, Kaohsiung, Taiwan.
Schizophrenic disorder is a lifelong illness. Hospitalization is a major event for the patient and
his/her family, often indicating that the clinical symptoms have reached an intolerable level. The
purpose of this study was to investigate the risk factors affecting the time to rehospitalization.
Rehospitalization status was monitored for all schizophrenic patients discharged from Kai-Suan
Psychiatric Hospital from January 1, 2002 to December 31, 2002. Patients were followed-up
regarding rehospitalization until December 31, 2003. The Kaplan-Meier method was used to cal-
culate the mean time to rehospitalization. Risk factors associated with rehospitalization were
examined by Cox proportional hazards regression model. Three hundred and thirty-six patients
were recruited for this study. The mean time to rehospitalization was 239 ± 7 days, with a rehospi-
talization rate of 54.5%. The mean time to discontinuation was 329 ± 5 days. Age at onset (hazard
ratio = 0.978, 95% CI = 0.959–0.998, p = 0.031) and the number of previous hospitalizations (hazard
ratio = 1.108, 95% CI = 1.058–1.161, p < 0.001) were found to be risk factors of shorter time to rehos-
pitalization within 1 year after discharge. Further research should be carried out to test risk 
factors in a prospective study, and to assess the cost-effectiveness of interventions to prevent
rehospitalization.
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predictors of frequent use of inpatient services have
been extracted [6–8]. If these predictors can be detected
early enough and treated adequately, their contribu-
tion to rehospitalization might diminish. The purpose
of this study was to investigate the risk factors affect-
ing the time to rehospitalization in Han Chinese
patients with schizophrenic disorder in Taiwan.
METHODS
This study was conducted under naturalistic con-
ditions at Kai-Suan Psychiatric Hospital, a major
psychiatric center in Taiwan. This 820-bed hospital 
is located in Kaohsiung, the second largest city in
Taiwan, and accounts for approximately 70% of psy-
chiatric beds in the city. The study was approved by
the facility’s institutional review board to be exempt
from the requirement for written informed consent
and conducted in accordance with the Declaration of
Helsinki.
Subjects
Subjects were inpatients with schizophrenic disorder
(DSM-IV) [9] diagnosed by an experienced psychia-
trist, and who had been regularly discharged on a
regimen of antipsychotic medications between January
1, 2002 and December 31, 2002. Patients who left the
hospital against medical advice [10] or who were
transferred to another inpatient facility due to physi-
cal problems were excluded from the study.
Follow-up procedures
After discharge, patients were followed-up regularly
(usually weekly, biweekly or monthly, depending on
clinical conditions) in the outpatient department. No
special care or therapy, other than routine education
and counseling, was provided. Subjects’ rehospital-
ization status was examined within 1 year after dis-
charge, until December 31, 2003.
Rehospitalization was clinically indicated for
patients with relapse/recurrence of significant psy-
chotic symptoms, dangerous or violent behavior, or
those with deteriorated function who did not respond
adequately to outpatient treatment [11].
Statistical analyses
Time to rehospitalization was regarded as the out-
come measure [3]. The 10 predictor variables on the
likelihood of rehospitalization were: gender [12], mari-
tal status [13], comorbid alcohol abuse/dependence
[14–16], family history of schizophrenia [17], age [6,8],
age at onset [17], years of education, length of hospi-
tal stay [3,8], and the number of previous hospitaliza-
tions [1,8]. Age at onset was regarded as the age at
which the first psychotic symptoms became apparent.
Each subject’s family history was taken, including
first-, second-, or third-degree blood relatives who
had schizophrenic disorder.
The Kaplan-Meier method was used to calculate
the survival time to rehospitalization and follow-up
time for all patients. The univariate Cox proportional
hazards regression model was used to investigate
potential factors that might have increased vulnera-
bility to rehospitalization, followed by the forward
multivariate Cox proportional hazards regression
model to obtain risk factors. All tests were two-tailed,
and the significance of the tests was defined as an
alpha of less than 0.05. Data were analyzed with 
SPSS version 10.0 (SPSS Inc., Chicago, IL, USA) for
Windows.
RESULTS
Of a total of 410 patients discharged between January
1, 2002 and December 31, 2002, 336 (82.0%) were
recruited for this study. The Figure presents the time
to rehospitalization. The mean time to rehospitaliza-
tion (i.e. mean survival time) within 1 year after dis-
charge was 239 ± 7 days, and 183 (54.5%) patients
were readmitted. The mean time to discontinuation
(i.e. mean follow-up time) within 1 year after discharge
was 329 ± 5 days, and the discontinuation rate was
11.0% (37/336).
Table 1 shows that by using the univariate Cox
proportional hazards regression model, age at onset
(p = 0.005) and the number of previous hospitaliza-
tions (p < 0.001) were potential factors that might
have increased vulnerability to rehospitalization.
Table 2 shows that after further analysis by forward
multivariate Cox proportional hazards regression
model, earlier age at onset of illness (hazard ratio =
0.978, 95% CI=0.959–0.998, p=0.031) or a greater num-
ber of previous admissions (hazard ratio = 1.108, 95%
CI = 1.058–1.161, p < 0.001) meant that patients were
more likely to be rehospitalized. Other variables did
not significantly affect the time to rehospitalization.
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DISCUSSION
As determined by the mean time to rehospitalization
(239 ± 7 days) and the rehospitalization rate (54.5%),
it has been suggested that rehospitalization for schizo-
phrenia is common [18]. Patients with a younger age
at illness onset or with a greater number of previous
hospitalizations were more likely to be readmitted.
A marginally significant difference (p = 0.056)
existed in marital status (see Table 1). Marriage is a
social process requiring certain social abilities to be
successful. Schizophrenia, which can lead to a reduc-
tion in such abilities, has therefore been associated
with a low marital rate [19]. Unmarried patients tended
to have poor clinical outcomes and high rates of
rehospitalization in this study (see Table 1).
Studies from Western countries have demonstrated
that higher rates of alcohol abuse/dependence exist
in schizophrenic patients. It has been reported that
about 30–50% of persons with schizophrenia may
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0 50 100 150 200 250 300 350 400
Days after discharge
Pa
ti
en
ts
 r
em
ai
ni
ng
 d
is
ch
ar
ge
d
 (%
)
Figure. Time to rehospitalization in patients with schizophrenic disorder within 1 year after discharge.
Table 1. Potential predictors and hazard ratio identified by univariate Cox proportional hazards regression model
n (%) Hazard ratio 95% CI p
Gender 0.964 0.719–1.291 0.803
Male 194 (57.7)
Female 142 (42.3)
Marital status 1.428 0.991–2.056 0.056
Unmarried 259 (77.1)
Married 77 (22.9)
Comorbid alcohol abuse/dependence 0.655 0.709–1.728 0.655
Yes 40 (11.9)
No 296 (88.1)
Family history of schizophrenia 0.887 0.611–1.287 0.527
Yes 65 (19.3)
No 271 (80.7)
Mean ± SD Hazard ratio 95% CI p
Age (yr) 37.7 ± 10.16 0.986 0.972–1.001 0.061
Age at onset (yr) 25.32 ± 8.66 0.973 0.954–0.992 0.005
Years of education 10.58 ± 2.91 1.038 0.988–1.091 0.141
Length of hospital stay (d) 144.21 ± 284.10 1.000 1.000–1.001 0.319
Number of previous hospitalizations 3.85 ± 2.94 1.118 1.068–1.170 < 0.001
CI = confidence interval; SD = standard deviation.
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meet the diagnostic criteria for alcohol abuse/depen-
dence [17]. Schizophrenic patients appear to be par-
ticularly susceptible to the negative effects of alcohol
abuse/dependence. These include psychiatric and
social complications [20]. Several theories have been
proposed to account for the higher comorbidity of
alcohol abuse/dependence and schizophrenia. It has
been suggested that schizophrenics use alcohol for its
euphoric, antidepressant, or relaxing effects [21].
However, the high rates of alcohol abuse/depen-
dence in schizophrenic patients has been associated
with increased rates of violence [22], nonadherence
to treatment [23], increased risk of relapse/rehospi-
talization [14–16,24], and overall poor outcome [25].
Compared to studies from Western countries, the
relationship between comorbid alcohol abuse/depen-
dence and rehospitalization was not significant in our
study. Some studies state that the rate of alcohol
abuse/dependence among Chinese is much lower
than that reported in Western countries [26–28]. One
of the main reasons may be due to the marked sensi-
tivity to alcohol and associated high levels of acet-
aldehyde, the biological protective factor [29,30].
Some studies have demonstrated that Chinese
patients with bipolar disorders or major depressive
disorder have a lower comorbidity of alcohol abuse/
dependence [31,32]. To our knowledge, there are few
studies on the prevalence rates of alcohol abuse/
dependence in Chinese patients with schizophrenic
disorder. This may be explained by the fact that the
rate of comorbid alcohol abuse/dependence in
Chinese schizophrenia patients appears to be lower
than that in Western schizophrenia patients. Relatively
lower rates of alcohol abuse/dependence (11.9%)
were found among our subjects. This may be a possi-
ble reason for why alcohol abuse/dependence failed
to predict rehospitalization. This result was also in
agreement with a follow-up study of Chinese
patients with schizophrenia that showed that comor-
bid alcohol abuse/dependence does not contribute to
rehospitalization [33].
In this study, age at onset was found to contribute
to the time to rehospitalization. De Lisi concluded
that age at onset may determine the degree to which
the brain undergoes structural change as well as cog-
nitive impairments, and may therefore be a crucial
determinant of outcome [34]. Corrigan et al stated
that patients with late-onset schizophrenia were rarely
admitted to a state hospital [35]. Early age at onset
has been shown to be associated with longer dura-
tion of illness, more frequent extrapyramidal adverse
effects of antipsychotics [36], and poorer response to
antipsychotics [37]. Poorer response to antipsychotics
represents more severe psychopathology following
treatment; such patients are more likely to relapse
[38]. The results of this study suggest that the earlier
the onset of schizophrenia, the shorter the time to
rehospitalization. This finding is consistent with the
findings of Eaton et al [39].
This study also found that patients with a greater
number of previous hospitalizations were also more
likely to be readmitted. This finding suggests that pa-
tients who frequently seek psychiatric services often
present a range of complex, recurring problems that are
not easily ameliorated and which leave these individ-
uals vulnerable to further crises and hospitalizations
[40,41].
The findings of this study must be seen within the
limits of the methodology. One limitation was that
this study was a naturalistic, retrospective study with
a relatively small sample size of subjects, all coming
from the same hospital. Nor was information avail-
able on the rehospitalization status of the patients
who were lost to follow-up. Such attrition of the study
population due to losses through follow-up might
have been minimized if the register had included all
the facilities in a sufficiently large catchment area.
Because of incomplete medical records or the patients’
recall bias, some factors affecting rehospitalization,
such as duration of episodes, number of episodes, af-
fective components, noncompliance with medica-
tion, adverse life events, and lack of social support,
Table 2. Risk factors affecting the time to rehospitalization by forward multivariate Cox proportional hazards 
regression model over a 1-year follow-up period
Risk factor B Hazard ratio 95% CI p
Age at onset −0.022 0.978 0.959–0.998 0.031
Number of previous hospitalizations 0.103 1.108 1.058–1.161 < 0.001
CI = confidence interval.
were not addressed [18,42–44]. This was another 
limitation of the study.
Despite the limitations mentioned above, this analy-
sis demonstrated that our predictors were conceptu-
ally consistent with the findings of previous studies.
A focus on enduring risk factors, such as younger age
at onset of illness or a greater number of previous
hospitalizations, may help psychiatrists to identify
the patients at greatest risk, and thereby aid decision-
making with regard to the provision of preventive
interventions [14].
In order to generate a precise outcome of the time
to rehospitalization, data from different mental health
settings in Taiwan must be collected for future stud-
ies. Some variables thought to impact the time to re-
hospitalization, such as severity of psychopathology,
insight into illness, level of social support [45], com-
munity services, premorbid psychosocial functioning
[46], expressed emotion [47], and other psychosocial
factors related to medication adherence, also need to
be researched.
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精神分裂症是終生的疾病。住院治療對病人與家屬都是一件大事，通常表示臨床症狀
已達到無法忍受的程度。本研究主要目的是探討影響病人出院後再住院時間的因素。
本研究分析從 2002 年 1 月 1 日到 2002 年 12 月 31 日，某精神科專科醫院，追蹤精
神分裂症病人出院後一年是否再住院，以 Kaplan-Meier 方法計算平均再住院時間，
以 Cox proportional hazards regression 模式檢驗與再住院時間相關之預測因子。
研究個案共有 336 位病人，平均再住院時間為 239 天 (標準差 = 7)，出院後平均追蹤
時間為 329 天 ( 標準差 = 5)，再住院率為 54.5%。發病年齡 (hazard ratio = 
0.978、95% CI = 0.959–0.998、p = 0.031) 與 過 去 住 院 次 數 (hazard ratio = 
1.108、95% CI = 1.058–1.161、p < 0.001) 是出院後一年內再住院的危險因子。進
一步的研究應以前瞻性研究法探討某些影響再住院的因子，及評估有效減少再住院的
方法。
影響漢臺灣族精神分裂症病人再住院時間的因子
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